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(54) Magnetic tape surface treatment method and apparatus 



(57) In a magnetic tape surface treatment method 
and apparatus for rubbing together a magnetic tape (1 ) 
and a tapping tape (9) and thereby removing projections 
and adhered matter from the magnetic surface of the 
magnetic tape, pressurized air is blown onto the tapes 
from an outer side and an air film between the contacting 
surfaces of the two tapes is cut off and the contact qual- 



ity is thereby raised and the surface treatment efficiency 
is increased. This improves both the productivity and 
quality, as regards dropout, of a magnetic tape. Also, 
dispersion in the surface treatment effect is eliminated 
by simultaneously controlling the tensions in the mag- 
netic tape (1 ) before and after the two tapes (1 , 9) make 
contact. 
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Description 

Background of the Invention 

This invention rela-es tc 2 rr.a:-etic tape surface 
treatment apparatus Icr removing ; -ejections and ad- 
hered matter from a magnetic surface of a magnetic 
tape in a magnetic tape manufacturing process and 
thereby reducing dropout, and particularly to a magnetic 
tape surface treatment apparatus with which both im- 
provement of the surface treatment effect and preven- 
tion of dispersion in dropout cuality are simultaneously 
made possible. 

tn magnetic tape manufacturing rrinute projections 
and adhered matter often arise on the magnetic surface 
of the magnetic tape being manufactured. These con- 
stitute a cause of so-called dropout curing magnetic re- 
cording and playback. Because of this, in a magnetic 
tape manufacturing process, a magnetic tape surface 
treatment apparatus for removing the above-mentioned 
projections and adhered matter from the surface of the 
magnetic tape is used. 

The principle of a magnetic tape surface treatment 
apparatus is to rub the magnetic surface of the magnetic 
tape with a lapping tape and thereby remove projections 
and adhered matter from the magnetic surface by fric- 
tion arising between the two tapes. Fig. 1 shows an ex- 
ample of a construction of a conventional magnetic tape 
surface treatment apparatus. 

In Fig. 1 , a magnetic tape 1 which is the object of 
the surface treatment is first fed from a let-out side into 
infeed rollers 2. The infeed rollers 2 are two rollers ro- 
tating in mutually opposite directions in contact with 
each other and are driven by a motor 3. The magnetic 
tape 1 passes between the two infeed rollers 2 and is 
fed to a guide roller 4. 

The guide roller 4 changes the travel direction of the 
magnetic tape 1 , with the magnetic surface thereof fac- 
ing outward as it passes around the guide roller 4. The 
magnetic tape 1 having had its travel direction changed 
by the guide roller 4 passes through an angle 8 sector 
distance around a guide roller 5 for lapping with its mag- 
netic surface facing inward and then leaves the guide 
roller 5 for lapping and is fed to a guide roller 6. 

The guide roller 6 changes the travel direction of the 
magnetic tape 1 again, with the magnetic surface there- 
of facing outward as it passes around the guide roller 6. 
As a result of passing around the guide roller 6 the mag- 
netic tape 1 has its travel direction changed to the same 
direction as when it was let in and then is fed to outfeed 
rollers 7. 

The outfeed rollers 7 are two rollers rotating in mu- 
tually opposite directions in contact with each other and 
are driven by a motor 8. The magnetic tape 1 passes 
between these two rollers and is fed out to a take-up 

side 

As shown in Fig. 2. a tapping tape 9 is interposed 
between the surface of the guide roller 5 for lapping and 



the magnetic surface of the magnetic tape 1. The lap- 
ping tape 9 has its ends connected to lapping tape roll- 
ers 10, 1 1 rotating in mutually opposite directions and is 
transported in the opposite direction to the magnetic 

3 tape 1 by the roller 10 being rotationally driven by a mo- 
tor 12 (see Fig. 1). 

Consequently, a friction occurs between the mag- 
netic surface of the magnetic tape 1 and the surface of 
the lapping tape 9, and as a result projections and ad- 

10 hered matter on the magnetic surface of the magnetic 
tape 1 are removed by the lapping tape 9. 

Because the magnetic tape 1 fed in by the infeed 
rollers 2 and pulled out by the outfeed rollers 7 has its 
speed reduced by friction between itself and the lapping 

>s tape 9 at the guide roller 5 for tapping, as shown in Fig. 
3 and Fig. 4 the tension (called the entrance tension) of 
the magnetic tape 1 at a position (called the entrance) 
before it makes contact with the lapping tape 9 is rela- 
tively small whereas the tension (called the exit tension) 

20 at a position (called the exit) after it has made contact 
with the lapping tape 9 is larger than the entrance ten- 
sion. 

In a magnetic tape surface treatment apparatus, it 
is important that the entrance tension and the exit ten- 

2S sion of the magnetic tape 1 be kept constant in order to 
make the effect of the surface treatment uniform. To 
achieve this, as shown in Fig. 1 . the magnetic tape sur- 
face treatment apparatus is provided with an entrance 
tension detector 13 for detecting the entrance tension, 

30 a exit tension detector 1 4 for detecting the exit tension, 
and a control circuit 50 for controlling the motors 3, 8 
and 1 2 based on the entrance tension and the exit ten- 
sion detected by these tension detectors. 

The control circuit 50 has a speed setter 51 for set- 

35 ting the entrance speed of the magnetic tape 1 . that is, 
the speed of rotation of the infeed rollers 2, to a constant 
value; an entrance tension setter 52 for setting the en- 
trance tension; an exit tension setter 53 for setting the 
exit tension and a lapping feed speed setter 54 for set- 

to ting the feed speed of the lapping tape 9. 

A speed signal A showing the speed set by the 
speed setter 51 is fed through a PI D 55, which carries 
out proportional ♦ integral + differential control opera- 
tions, and an INV 56, which is an inverter, to the motor 

<s 3 and controls the rotational speed of the motor. This 
speed signal A is also one of the inputs of an adder 57 
which will be further discussed later. 

The difference between an entrance tension set val- 
ue set by the entrance tension setter 52 and an entrance 

so tension detected value detected by the entrance tension 
detector 1 3 is obtained by a subtracter 58. The obtained 
difference signal becomes one of the inputs of a switch- 
ing circuit 59. 

The difference between an exit tension set value set 

55 by the exit tension setter 53 and an exit tension detected 
value detected by the exit tension detector 14 is ob- 
tained by a subtracter 60. and the obtained difference 
signal becomes the other input of the switching circuit 
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59. 

The switching circu:; 55 switches between and out- 
puts the input from the s-ctracter 5c and the input from 
the subtracter 60 The output of the switching circuit 59 
beccrr.es the other mp<,: cf ire acce* 57. 

The adder 57 adds the incut frcm the switching cir- 
cuit 59 to the output sigrai A cf the sceed setter 51 and 
feeds the addition result to the motor 8 through a PID 
51 and an IN V 62. The relational speed of the outfeed 
rollers 7 is thereby controllec. 

The feed speed of the lapping tape 9 set by the lap- 
ping feed speed setter 54 is fed to the motor 12 through 
an SPC 63 which carries out speed control and the ro- 
tational speed of the roller 10 is thereby controlled. 

In magnetic tape manufacture, importance is at- 
tached to manufacturing speed and product quality. 

Because the magnetic tape surface treatment ap- 
paratus is a part of a magnetic tape production line, to 
increase the magnetic tape production speed it is nec- 
essary to raise the magnetic tape surface treatment 
speed. 

However, in a conventional magnetic tape surface 
treatment apparatus, because when the treatment 
speed is raised the surface treatment effect falls, it has 
not been possible to increase very much the surface 
treatment speed of magnetic tape of which high quality 
is required and consequently there has been the prob- 
lem that the magnetic tape surface treatment apparatus 
limits the magnetic tape production speed. 

The reason why it is not possible to raise the surface 
treatment speed very much is that an air film forms be- 
tween the magnetic tape and the lapping tape and there 
is a tendency for the magnetic tape to float up, and when 
the surface treatment speed, in other words the travel 
speed of the magnetic tape, is raised, the amount by 
which :he magnetic tape floats up from the lapping tape 
increases and as a resutt the quality of the contact be- 
tween the two tapes falls and the surface treatment ef- 
fect falls. 

Conventionally, positive measures to eliminate the 
air film have not been considered, and consequently a 
magnetic tape surface treatment apparatus having air 
film removal means has not existed. 

For that reason, in manufacturing magnetic tape of 
which high quality is required, steps such as reducing 
the speed of the magnetic tape surface treatment appa- 
ratus and carrying out surface treatment a plurality of 
times or setting up a dedicated process for surface treat- 
ment have been taken. Consequently, there has been 
the problem that material costs, labor and lead times to 
product completion all increase. 

Also, with regard to quality stability, conventionally, 
because only either entrance tension control or exit ten- 
sion control has been carried out at one time, when en- 
trance tension control is being carried out the entrance 
tension is kept constant but the extt tension becomes 
unstable, as shown in Fig. 3. and when exit tension con- 
trol is fcemg carried out the exit tension is kept constant 



but the entrance -ension becomes unstable, as shown 
in Fig. 4. This has been a caus9 of dispersion in dropout 
of the magnetic tape. 

s Summary of the invention 

Accordingly, an object of this invention is to provide 
a magnetic tape surface treatment apparatus which 
makes it possible to produce a magnetic tape of high 
10 quality with regard to dropout, at a high speed, and to 
achieve this object the invention provides means for re- 
moving the air film obstacle, so that the quality of contact 
between a magnetic tape and a lapping tape during high 
speed travel can be greatly increased compared to con- 
's ventionally, and controlling means for continuously 
keeping this high contact quality constant. 

Specifically, the invention provides a magnetic tape 
surface treatment method for transporting a magnetic 
tape and a lapping tape while causing them to make 
20 contact and thereby removing projections and adhered 
matter from a magnetic surface of the magnetic tape 
wherein air is blown onto the tapes at an initial position 
side where the magnetic tape and the lapping tape are 
intended to make contact. 
25 According to another aspect of the invention the air 
blowing force and the travel speed of the magnetic tape 
are regulatable with respect to each other; the air blow- 
ing force and the tension of the magnetic tape on the 
entrance side on which the magnetic tape is let out and 
30 the tension of the magnetic tape on the exit side on 
which the magnetic tape is taken up are regulatable with 
respect to each other the travel speed of the lapping 
tape is changed in correspondence with the travel speed 
of the magnetic tape: and the air blowing is carried out 
35 from the magnetic tape side. 

The invention also provides a magnetic tape sur- 
face treatment apparatus for rubbing a magnetic tape 
with a lapping tape and removing projections and ad- 
hered matter from a magnetic surface of the magnetic 
*o tape comprising regulating means for regulating the ten- 
sion of the magnetic tape and pressurized air means for 
blowing air onto the tapes at an initial position side 
where the magnetic tape and the lapping tape are in- 
tended to make contact 
45 According to other aspects of the invention the fol- 
lowing different techniques may be employed: the reg- 
ulating means is provided with controlling means for si- 
multaneously feedback controlling the tension of the 
magnetic tape on the entrance side on which the mag- 
so netic tape is let out and the tension of the magnetic tape 
on the exit side on which the magnetic tape is taken up; 
the controlling means makes the speed of the magnetic 
tape on the entrance side on which the magnetic tape 
is let out a reference and controls the speed of the mag- 
ss netic tape on the exit side on which the magnetic tape 
is taken up and thereby feedback controls the exit side 
tension and controls the pressurized air means and 
thereby feedback controls the entrance side tension; the 
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controlling means makes :ne entrance side tape speed 
a reference and controls tne exit s ce tape speed and 
thereby feedback contrcis :r.e antra.- re side tension and 
controls the pressurized air -nears and thereby feed- 
back controls the exit see :er.s.c* the entrance side 
■ape speed is kept constant: the controlling means 
makes the speec of the .magnetic :ace on the exit side 
on which the magnetic tape is taken jp a reference and 
controls the speed of the magnetic '-ape on the entrance 
side on which the .magnetic tape is let out and thereby 
feedback controls the entrance see tension and con- 
trols the pressurized air means arc thereby feedback 
controls the exit side tension; the controlling means 
makes the exit side tape speed a reference and controls 
the entrance side tape speed and thereby feedback con- 
trols the exit side tension and controls the pressurized 
air means and thereby feedback controls the entrance 
side tension; the exit side tape speed is kept constant; 
the controlling means makes the entrance side tension 
or the exit side tension a reference and controls the 
speed of the lapping tape and/or the force of the air of 
the pressurized air means and thereby feedback con- 
trols the entrance side tension and the exit side tension; 
the controlling means controls the exit side tape speed 
based on the entrance side tension and controls the en- 
trance side tape speed based on the exit side tension 
and thereby feedback controls the entrance side tension 
and the exit side tension; the controlling means makes 
the force of the air of the pressurized air means a refer- 
ence and controls the entrance side tape speed and 
thereby feedback controls the entrance side tension and 
controls the exit side tape speed and thereby feedback 
controls the exit side tension; the controlling means 
makes the force of the air of the pressurized air means 
a reference and controls the exit s;ce tape speed and 
thereby feedback controls the entrance side tension and 
controls the entrance side tape speed and thereby feed- 
back controls the exit side tension; the controlling 
means makes the force of the air of the pressurized air 
means a reference and controls the speed of the lapping 
tape and thereby feedback controls the entrance side 
tension and the exit side tension; the controlling means 
makes the speed of the lapping tape a reference and 
controls the entrance side tape speed and thereby feed- 
back controls the entrance side tension and controls the 
exit side tape speed and thereby feedback controls the 
exit side tension; the controlling means makes the 
speed of the lapping tape a reference and controls the 
exit side tape speed and thereby feedback controls the 
entrance side tension and controls the entrance side 
tape speed and thereby feedback controls the exit side 
tension; and the controlling means makes the speed of 
the lapping tape a reference and feedback controls the 
entrance side tension and the exit side tension. 

The magnetic tape surface treatment method and 
apparatus having the construction described above op- 
erate ;n tie following way 



(1) By air being blown from the pressurized air 
means onto the magnetic tape from the outer side 
thereof, an air film between the magnetic tape and 
the lapping tape is cut off and the contact quality 

s between the two tapes is increased and the friction 
between the two tapes increases. Consequently the 
surface treatment efficiency with which projections 
and adhered matter on the magnetic surface are 
removed by the friction between the two tapes 

io improves and as a result the magnetic tape produc- 
tivity also rises. 

(2) By the entrance tension and the exit tension of 
the magnetic tape being simultaneously controlled 
and constantly optimized, dispersion in dropout 

'5 quality can be eliminated. 

For achieving this second advantage, various con- 
trol methods are conceivable, and there are for exam- 
ple; (a) keeping the entrance speed of the magnetic tape 
constant and, with this as a reference, feedback control- 
ling the exit tension by way of the exit speed, and con- 
trolling the pressurized air means and thereby feedback 
controlling the entrance tension, (b) feedback control- 
ling the entrance tension by way of the exit speed with 
the entrance speed as a reference, and feedback con- 
trolling the exit tension by way of the pressurized air 
means, (c) keeping the exit speed of the magnetic tape 
constant and, with this as a reference, controlling the 
entrance tension, the exit tension, and pressurized air 
from the pressurized air means. 

Also, with respect to any of (a), (b) and (c) of (2) 
above, it is possible to deal with reduction in the frictional 
force due to clogging of the lapping tape by controlling 
the speed of the lapping tape or the force of the air of 
the pressurized air means and thereby feedback con- 
trolling the entrance tension or the exit tension. 

Brief Description of the Drawings 

Fig. 1 is a block diagram showing the construction 
of a conventional magnetic tape surface treatment 
apparatus; 

Fig. 2 is a view illustrating the vicinity of a lapping 
tape 9 in the Fig. 1 apparatus: 
Fig. 3 is a view illustrating variation in exit tension 
of a magnetic tape in a conventional magnetic tape 
surface treatment; 

Fig. 4 is a view illustrating variation in entrance ten- 
sion of a magnetic tape in a conventional magnetic 
tape surface treatment; 

Fig. 5 is a block diagram showing the construction 
of a first preferred embodiment of a magnetic tape 
surface treatment apparatus according to the inven- 
tion; 

Fig. 6 is a partial enlarged view of Fig. 5; 
Fig. 7 is a graph showing a relationship between air 
blowout pressure and entrance tension; 
Fig. 3 ;s a graph showing a relationship between air 
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blowout pressure and exit tens.cn; 

Fig. 9 is a block diagram srcw-g the construction 

of a second preferred emece.—ent of a magnetic 

(ape surface treatment accarat-s according to the 

invention; 

Fig. 10 is a block diagram shcvrng the construction 
of a third preferred embocimer: of a magnetic tape 
surface treatment apparatus according to the inven- 
tion; and 

Fig. 11 is a block diagram shewing the construction 
of a fourth preferred embedment of a magnetic tape 
surface treatment apparatus according to the inven- 
tion. 

Detailed Description of the Preferred Embodiments 

A first preferred embodiment cf a magnetic tape 
surface treatment method and apparatus according to 
the invention will now be described with reference to Fig. 
5. In Fig. 5, parts having the same reference numerals 
as in Fig. 1 are the same parts and detailed descriptions 
thereof will be omitted. 

This preferred embodiment is a magnetic tape sur- 
face treatment apparatus applied to a magnetic tape cut 
by a slitter in a magnetic tape manufacturing process, 
and comprises a magnetic tape 1 , irf eed rollers 2, guide 
rollers 4, 5. 6, outfeed rollers 7, a lapping tape 9. lapping 
tape rollers 10. n, motors 3. 3. 12, an entrance tension 
detector 13 and an exit tension detector 14. There are 
also provided an air nozzle 15 and an air pressure reg- 
ulating vah/e 16 constituting pressurized air means and 
a control circuit 17. which are characteristic features of 
the invention. 

The air nozzle 15, as snewn enlarged in Fig. 6, is 
disposed on an initial position side wnere the magnetic 
tape 1 and the lapping tape 9 are intended to make con- 
tact. Here, the initial position side refers to the region 
from the central part (the point P in Fig. 6) to the front 
side (the position of the air nozzle 15 in Fig. 6) of the 
range of the circular arc over which it is intended that 
the magnetic tape 1 and the lapping tape 9 make con- 
tact. That is, the air nozzle 15 can be disposed on the 
outer side of the tapes in any position between the en- 
trance (the guide roller 4 side) of the guide roller 5 for 
lapping to the exit (the guide roller 6 side) thereof, and 
in that range the position of the air nozzle 15 in Fig. 6 is 
preferable. The air nozzle 15 thus disposed has the 
function of blowing pressurized air onto the magnetic 
tape 1 from the outer side thereof and thereby pushing 
the magnetic tape 1 onto the lapping tape 9, cutting off 
the air film (illustrated by the magnetic tape position la 
in Fig. 6) between the two, thereby increasing the quality 
of the contact and the friction between the two and as a 
result increasing the effect of the magnetic tape surface 
treatment. 

There are provided as many air nozzles 1 5 as there 
are strips of magnetic tape 1 cut by the slitter. 

The air pressure regulating valve 16. as shown in 



Fig. 5, has the function of regulating the pressure of the 
pressurized air blown out from the air nozzle 15 based 
on a control signal from the control circuit 17. 

The control circuit 17, as shown in Fig. 5. is made 
5 up of a speed setter 1 S for setting the speed of the motor 
3, an entrance tension setter 19 for setting an entrance 
tension, an exit tension setter 20 for setting an exit ten- 
sion, a lapping feed speed setter 21 for setting the feed 
speed of the lapping tape 9, a speed correcting circuit 
*o 22. a pressure setter 23 for setting the pressure of the 
air, a subtracter 24, a multiplier 25, an adder 26, a sub- 
tracter 27. an adder 28. PIDs 29. 30, 31, INVs 32, 33 
and an SPC 34. 

A speed signal A showing a speed set by the speed 
'5 setter 18 is fed to the motor 3 through the PID 29 and 
the INV 32 and controls the rotational speed of the motor 
3. This speed signal A is also one of the inputs of the 
adder 28 and an input of the speed correcting circuit 22. 

The difference between an entrance tension set val- 
ue set by the entrance tension setter 1 9 and an entrance 
tension detected value from the entrance tension detec- 
tor 1 3 is obtained by the subtracter 24. The difference 
signal obtained becomes an input of the adder 26 by 
way of the PID 29. 

The difference between an exit tension set value set 
by the exit tension setter 20 and an exit tension detected 
value from the exit tension detector 14 is obtained by 
the subtracter 27 and the difference signal obtained is 
the other input of the adder 28. 

A set value set by the lapping feed speed setter 21 
is fed to the motor 1 2 through the SPC 34, and this de- 
termines the travel speed of the lapping tape 9. 

The speed correcting circuit 22 incorporates a table 
22a showing correction values of the air blowout pres- 
sure of the air nozzle 15 corresponding to the rotational 
speed of the inf eed rollers 2. That is, based on the value 
of the speed signal A from the speed setter 1 8 the speed 
correcting circuit 22 refers to the table 22a and searches 
for a corresponding correction value and sends this to 
the multiplier 25. 

The multiplier 25 multiplies together an air pressure 
value set by the pressure setter 23 and the correction 
value from the speed correcting circuit 22 and thereby 
calculates an air pressure corresponding to the set 
speed of the inf eed rollers 2 and sends it to the adder 26. 

The adder 26 adds the output from the PID 29, i.e. 
the difference between the set value and the detected 
value of the entrance tension, to the corrected pressure 
value from the multiplier 25 and sends the addition result 
to the air pressure regulating valve 16 as a control sig- 
nal. The air pressure regulating valve 16 regulates the 
air blowout pressure of the air nozzle 15 according to 
this control signal. 

The adder 28 adds together the speed signal A and 
the output of the subtracter 27, feeds this addition result 
through the PID 30 and the INV 33 to the motor 8 and 
controls the rotation of the outfeed rollers 7. 

The overall operation of the preferred embodiment 
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is as follows: 

(1) Surface Treatment Efficiency 

By pressurized air be:ng blowr onto the magnetic 
tape 1. the surface treatment efficiency increases to a 
level several times past levels. Because, as described 
above, the magnetic tape 1 is pushed onto the lapping 
tape 9 by the pressurized air blown out from the air noz- 
zle 1 5 and the two tapes make good contact, it becomes 
difficult for an air film to enter between the two and float- 
ing up of the magnetic tape " from the lapping tape 9 is 
suppressed. 

As a result, over the whole contact surface of the 
magnetic tape 1 and the lapping tape 9. the contact qual- 
ity between the two becomes good and therefore the 
friction becomes strong and as a result the number of 
projections and the amount of adhered matter on the 
magnetic surface of the magnetic tape 1 removed by the 
friction of one pass of the magnetic tape over the lapping 
tape becomes several times that in the case of a con- 
ventional magnetic tape surface treatment apparatus 
wherein no air is blown. In other words, the treatment 
efficiency rises by several times. 

(2) Simultaneous Control of Entrance Tension and Exit 
Tension 

The entrance tension is changed by controlling the 
pressure of the air blown out from the air nozzle 1 5, and 
the exit tension is changed by controlling the rotation of 
the outfeed rollers 7. Therefore, by feedback controlling 
the air blowout pressure and the rotation of the outfeed 
rollers 7 by means of the control circuit 1 7 with the speed 
of the infeed rollers 2. i.e. the treatment speed, as a ref- 
erence, both the entrance tension and the exit tension 
are simultaneously controlled and constantly optimized. 
This is described in detail below. 

Because the pressurized air blown out from the air 
nozzle 15 works as a forward brake on the magnetic 
tape 1 fed out from the infeed rollers 2 at a constant 
speed, as shown in Fig. 7. if the air blowout pressure 
becomes high the entrance tension falls and the if the 
air blowout pressure becomes tow the entrance tension 
increases. 

Also, because the pressurized air works as a rear- 
ward brake on the magnetic tape 1 pulled by the outfeed 
rollers 7. as shown in Fig. 8. if the air blowout pressure 
becomes high the exit tension increases and if the air 
blowout pressure becomes low the exit tension falls. 

The infeed rollers 2 are rotated by the fixed speed 
signal A set by the speed setter 18. The entrance ten- 
sion to be maintained by this speed signal A and the air 
pressure are respectively set by the entrance tension 
setter 1 9 and the pressure setter 23. 

When the speed signal A of the infeed rollers 2 is 
changed, an air pressure value corresponding to the 
changed speed signal A is outputted from the multiplier 



25. That is, control is constantly performed with the 
speed signal A of the infeed rollers 2 as a reference. 

Supposing that for some reason the entrance ten- 
sion has increased, the output value of the subtracter 

5 24 falls and consequently the output value of the adder 
26 falls. As a result, the air pressure regulating valve 16 
increases the air blowout pressure of the air nozzle 15 
and reduces the entrance tension. That is, the entrance 
tension is feedback controlled by way of the pressurized 

io air and is kept constant at all times. 

At this time, because the exit tension rises due to 
the rise in the air blowout pressure, the output value of 
the subtracter 27 falls and consequently the output val- 
ue of the adder 28 falls. As a result, the outfeed rollers 

is 7 are controlled so that they keep the exit tension con- 
stant. 

Also, when for some reason the entrance tension 
has fallen the various parts operate oppositely to that 
described above and the entrance tension and the exit 

20 tension are respectively stably held. 

Also, when for some reason the exit tension has 
changed from the set value, the output value of the sub- 
tracter 27 changes and consequently the output value 
of the adder 28 changes and as a result the rotation of 

2S the outfeed rollers 7 is controlled and they work to keep 
the exit tension constant. That is. the exit tension is feed- 
back controlled by way of the exit speed. 

As described above, in this preferred embodiment, 
because the entrance tension and the exit tension are 

30 simultaneously feedback controlled, dispersion in the 
surface treatment effect on the magnetic tape 1 is elim- 
inated. 

Next, a second preferred embodiment of a magnetic 
tape surface treatment apparatus according to the in- 
3S vention will be described with reference to Fig. 9. In Fig. 
9, reference numerals the same as Fig. 5 indicate the 
same things and a description thereof will be omitted. 

A control circuit 17a of this preferred embodiment 
consists of the control circuit 1 7 of the first preferred em- 
*o bodiment with a lapping tape feed speed control circuit 
added. 

This lapping tape feed speed control circuit is made 
up of a subtracter 24 which obtains the difference be- 
tween a set value and a detected value of the entrance 

is tension, a PID 35 which converts the output value of the 
subtracter 24 into a speed, a lapping feed speed setter 
21 and an adder 36 which adds the output of the PIO 35 
to the output of the lapping feed speed setter 21 and 
outputs that addition result to an SPC 34. 

so This lapping tape feed speed control circuit has the 
following purpose and operation: Generally, when sur- 
face treatment is carried out on a magnetic tape 1 on 
the magnetic surface of which there are is a lot of drop- 
out, clogging of the lapping tape 9 occurs and the friction 

ss between the lapping tape 9 and the magnetic tape 1 
falls. The lapping tape feed speed control circuit is for 
promoting stability of the surface treatment effect by 
keeping the friction constant even in this kind of case. 
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Because when the friction changes the entrance 
tension changes and as a result the output of the sub- 
tracter 24 changes the travel speec of the lapping tape 
9 is changed by correcting the set speed set by the lap- 
ping feed speec setter 21 with the cutsut change of the 
subtracter 24. 

Next, a third preferred embodiment of a magnetic 
tape surface treatment apparatus according to the in- 
vention will be described with reference to Fig. 10. In 
Fig. 10, reference numerals the same as in Fig. 5 indi- 
cate the same parts. 

In this preferred embodiment, the output of the sub- 
tracter 24 of a control circuit 1 7b (the difference between 
a set value and a detected value of the entrance tension) 
is an input of the adder 2S. and the output of the sub- 
tracter 27 (the difference between a set value and a de- 
tected value of the exit tension) is an input of the adder 
26. 

That is, in the reverse of the first preferred embod- 
iment, the entrance tension is feedback controlled by 
way of the rotational speed of the outfeed rollers 7 and 
the exit tension is feedback controlled by way of the air 
blowout pressure from the air nozzle 1 5. 

Next, a fourth preferred embodiment of a magnetic 
tape surface treatment apparatus according to the in- 
vention will be described with reference to Fig. 11. In 
Fig. 11, reference numerals the same as in Fig. 10 indi- 
cate the same parts. 

This preferred embodiment consists of the same 
lapping tape feed speed control circuit as that of the sec- 
ond preferred embodiment added to the third preferred 
embodiment, and the operation of this lapping tape feed 
speed control circuit is the same as described above. 

In all the preferred embodiments described above, 
the rotational speed of the infeed rollers 2 is kept con- 
stant and the rotation of the outfeed rcilers 7 is controlled 
with this as a reference; however, it is of course also 
possible in the reverse of this for the rotation of the in- 
feed rollers 2 to be controlled with the rotation ol the 
outfeed rollers 7 as a reference. 

That is. the several preferred embodiments de- 
scribed above illustrate the principle of simultaneously 
controlling the tension of the magnetic tape on an en- 
trance side on which a magnetic tape 1 is let out and the 
tension of the magnetic tape on the exit side on which 
the magnetic tape 1 is taken up. Accordingly, the inven- 
tion is not limited to these, and for example the construc- 
tions shown below can alternatively be adopted. 

[ 1 ] The speed of the magnetic tape on the entrance 
side on which the magnetic tape 1 is let out is kept 
constant and made a reference and the speed of 
the magnetic tape on the exit side on which the 
magnetic tape 1 is taken up is controlled and the 
tension of the magnetic tape on the exit side on 
which the magnetic tape 1 is taken up is thereby 
feedback controlled and the force of air blown out 
from pressurized air means is controlled and the 



entrance side tension is thereby feedback control- 
led. 

[2] The speed of the magnetic tape on the entrance 
side on which the magnetic tape 1 is let out is kept 

5 constant and made a reference and the speed of 
the magnetic tape on the exit side on which the 
magnetic tape 1 is taken up is controlled and the 
tension of the magnetic tape on the entrance side 
on which the magnetic tape 1 is let out is thereby 

io feedback controlled and air from the pressurized air 
means is controlled and the tension of the magnetic 
tape on the exit side is thereby feedback controlled. 
(3) The speed of the magnetic tape on the exit side 
on which the magnetic tape 1 is taken up is kept 

'5 constant and made a reference and the speed of 
the magnetic tape on the entrance side on which 
the magnetic tape 1 is let out is controlled and the 
tension of the magnetic tape on the entrance side 
on which the magnetic tape 1 is let out is thereby 

20 feedback controlled and air from the pressurized air 
means is controlled and the tension of the magnetic 
tape on the exit side on which the magnetic tape 1 
is taken up is thereby feedback controlled. 
[4] The speed of the magnetic tape on the exit side 

25 on which the magnetic tape 1 is taken up is kept 
constant and made a reference and the speed of 
the magnetic tape on the entrance side on which 
the magnetic tape 1 is let out is controlled and the 
tension of the magnetic tape on the exit side is 

30 thereby feedback controlled and air blown out from 
the pressurized air means is controlled and the 
entrance side tension is thereby feedback control- 
led. 

[5] Based on the tension of the magnetic tape on 

35 the entrance side on which a magnetic tape 1 is let 
out or the tension of the magnetic tape on the exit 
side on which the magnetic tape 1 is taken up the 
speed of a lapping tape 9 and/or the force of air from 
the pressurized air means are controlled and the 

40 tension of the magnetic tape on the entrance side 
and the tension of the magnetic tape on the exit side 
are thereby feedback controlled. 
[6] Based on the tension of the magnetic tape on 
the entrance side on which the magnetic tape 1 is 

*s let out the speed of the magnetic tape on the exit 
side on which the magnetic tape 1 is taken up is 
controlled and based on the tension of the magnetic 
tape on the exit side on which the magnetic tape 1 
is let out the speed of the magnetic tape on the 

so entrance side is controlled and the tension of the 
magnetic tape on the entrance side and the tension 
of the magnetic tape on the exit side are thereby 
feedback controlled 

[7] With the force of air blown out of the pressurized 
55 air means made a reference the speed of the mag- 
netic tape on the entrance side on which the mag- 
netic tape 1 is let out is controlled and the tension 
of the magnetic tape on the entrance side on which 
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the magnetic tape 1 is let out s hereby feedback 
controlled and the speed of the magnetic tape on 
the exit side on which the magre-ic tape 1 is taken 
up is controlled and the tension z' -he magnetic tape 
on :he exit side is thereby feectack controlled. s 
[5] With the force of air blown cu: of the pressurized 
air means made a reference the speed of the mag- 
netic tape on the exit side on wr.ich the magnetic 
tape 1 is taken up is controllec and the tension of 
the magnetic tape on the entrance side is thereby io 
feedback controlled and the speed of the magnetic 
tape on the entrance side on wrich the magnetic 
tape 1 is let out is controlled and the tension of the 
magnetic tape on the exit side is thereby feedback 
controlled. rs 
[9] With the force of air blown out of pressurized air 
means made a reference the speed of the lapping 
tape 9 is controlled and the tension of the magnetic 
tape on the entrance side on which the magnetic 
tape 1 is let out and the tension ol the magnetic tape *> 
on the exit side on which the magnetic tape 1 is 
taken up are thereby feedback controlled. 
(10] With the speed of a lapping tape 9 as a refer- 
ence the speed of the magnetic tape on the 
entrance side on which the magnetic tape 1 is let 25 
out is controlled and the tension of the magnetic 
tape on the entrance side on which the magnetic 
tape 1 is let out is thereby feedback controlled and 
the speed of the magnetic tape on the exit side on 
which the magnetic tape 1 is taken up is controlled so 
and the tension of the magnetic tape on the exit side 
is thereby feedback controlled. 
[11] With the speed of the lapping tape 9 as a ref- 
erence the speed of the magnetic tape on the exit 
side on which the magnetic tape 1 is taken up is 35 
controlled and the tension of the magnetic tape on 
the entrance side is thereby feedback controlled 
and the speed of the magnetic tape on the entrance 
side on which the magnetic tape 1 is let out is con- 
trolled and the tension of the magnetic tape on the *o 
exit side is thereby feedback controlled. 
[12] With the speed of the lapping tape 9 as a ref- 
erence the tension of the magnetic tape on the 
entrance side on which a magnetic tape 1 is let out 
and the tension of the magnetic tape on the exit side <* 
on which the magnetic tape 1 is taken up are feed- 
back controlled. 

Also, a magnetic tape surface treatment apparatus 
according to the invention described above based on so 
several preferred embodiments can be applied to a 
magnetic tape slitter. When it is applied to a magnetic 
tape slitter, because there are no tension fluctuations, 
variations in the width of the magnetic tape are eliminat- 
ed and the product quality of the tape can be further inv ss 
proved. 

As described above, in a magnetic tape surface 
treatment method and apparatus thereof according to 



the invention, by blowing air onto a magnetic tape and 
a lapping tape where they are intended to make contact 
with each other it is possible to greatly improve the sur- 
face treatment effect by eliminating an air film occurring 
where the magnetic tape and the lapping tape are to rub 
and thereby raising the contact quality and as a result 
the valuable benefit is achieved that it is possible to 
greatly raise magnetic tape productivity. 

Also, by simultaneously controlling the tension of 
the magnetic tape on the entrance side on which the 
magnetic tape 1 is let out and the tension of the magnetic 
tape on the exit side on which the magnetic tape 1 is 
taken up it is possible to continuously keep the tension 
of the magnetic tape on the entrance side and the ten- 
sion of the magnetic tape on the exit side at optimum 
values and the valuable effect is achieved that it is pos- 
sible to eliminate dispersion in dropout quality of the 
magnetic tape. 



Claims 

1. A magnetic tape surface treatment method for 
transporting a magnetic tape (1 ) and a lapping tape 
(9) while causing them to make contact and thereby 
removing projections and adhered matter from a 
magnetic surface of the magnetic tape, 

wherein air is blown onto the tapes on an initial 
position side where the magnetic tape and the 
lapping tape are intended to make contact 

2. A magnetic tape surface treatment method accord- 
ing to claim 1 , wherein the air blowing force and the 
travel speed of the magnetic tape (1 ) are regulata- 
ble with respect to each other. 

3. A magnetic tape surface treatment method accord; 
ing to claim 1 , wherein the air blowing force and the 
tension of the magnetic tape ( 1 ) on an entrance side 
on which it is let out and the tension of the magnetic 
tape on an exit side on which it is taken up are reg- 
ulatafale with respect to each other. 

4. A magnetic tape surface treatment method accord- 
ing to claim 1 , wherein the travel speed of the tap- 
ping tape (9) is changed in correspondence with the 
travel speed of the magnetic tape (1 ). 

5. A magnetic tape surface treatment method accord- 
ing to claim 1 , wherein the air blowing is earned out 
from the magnetic tape side. 

6. A magnetic tape surface treatment apparatus for 
rubbing a magnetic tape (1) with a lapping tape (9) 
and removing projections and adhered matter from 
a magnetic surface of the magnetic tape, 
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comprising regulating means (2. 7. 17) for reg- 
ulating the tension c* the magnetic tape and 
pressurized air mear.s (1=. 15) for blowing air 
onto the tapes on ar initial oosition side where 
the magnetic tape and the lapping tape are 5 
intended to make ccr.tact 

7. A magnetic tape surface treatment apparatus 
according to claim 6, wherein the regulating means 

is provided with controlling means (17) tor simulta- w 
neously feedback controlling the tension of the 
magnetic tape on the entrance side on which the 
magnetic tape is let out and the tension of the mag- 
netic tape on the exit sice on which the magnetic 
tape is taken up. '5 

8. A magnetic tape surface treatment apparatus 
according to claim 7, wherein the controlling means 
(1 7) makes the speed of the magnetic tape on the 
entrance side on which the magnetic tape is let out 20 
a reference and controls the speed of the magnetic 
tape on the exit side on which the magnetic tape is 
taken up and thereby feedback controls the tension 

of the magnetic tape on the exit side and controls 
the pressurized air means (15, 16) and thereby 2S 
feedback controls the tension of the magnetic tape 
on the entrance side. 

9. A magnetic tape surface treatment apparatus 
according to claim 7, wherein the controlling means & 
(17) makes the speed of the magnetic tape on the 
entrance side a reference and controls the speed 

of the magnetic tape on the exit side and thereby 
feedback controls the tension of the magnetic tape 
on the entrance side and controls the pressurized 35 
air means (15, 16) and t. ere by' feedback controls 
the tension of the magnetic tape on the exit side. 

10. A magnetic tape surface treatment apparatus 
according to claim 8, wherein the speed of the mag- *o 
netc tape on the entrance side is kept constant. 

11. A magnetic tape surface treatment apparatus 
according to claim 7, wherein the controlling means 
(17) makes the speed of the magnetic tape on the *s 
exit side on which the magnetic tape is taken up a 
reference and controls the speed of the magnetic 
tape on the entrance side on which the magnetic 
tape is let out and thereby feedback controls the 
tension of the magnetic tape on the entrance side 50 
and controls the pressurized air means (1 5, 1 6) and 
thereby feedback controls the tension of the mag- 
netic tape on the exit side. 

12. A magnetic tape surface treatment apparatus ss 
according to claim 7, wherein the controlling means 

( 1 7) makes the speed of the magnetic tape on the 
exit side a reference and controls the speed of the 



magnetic tape on the entrance side and thereby 
feedback controls the tension of the magnetic tape 
on the exit side and controls the pressurized air 
means (15, 16) and thereby feedback controls the 
tension of the magnetic tape on the entrance side. 

13. A magnetic tape surface treatment apparatus 
according to claim 11, wherein the speed of the 
magnetic tape on the exit side is kept constant. 

14. A magnetic tape surface treatment apparatus 
according to claim 7, wherein the controlling means 
(17) makes the tension of the magnetic tape on the 
entrance side or the tension of the magnetic tape 
on the exit side a reference and controls the speed 
of the lapping tape (9) and/or the force of the air of 
the pressurized air means (15, 16) and thereby 
feedback controls the tension of the magnetic tape 
on the entrance side and the tension of the mag- 
netic tape on the exit side. 

15. A magnetic tape surface treatment apparatus 
according to claim 7, wherein the controlling means 
(17) controls the speed of the magnetic tape on the 
exit side based on the tension of the magnetic tape 
on the entrance side and controls the speed of the 
magnetic tape on the entrance side based on the 
tension of the magnetic tape on the exit side and 
thereby feedback controls the tension of the mag- 
netic tape on the entrance side and the tension of 
the magnetic tape on the exit side. 

16. A magnetic tape surface treatment apparatus 
according to claim 7, wherein the controlling means 
(1 7) makes the force of the air of the pressurized air 
means (15, 16) a reference and controls the speed 
of the magnetic tape on the entrance side and 
thereby feedback controls the tension of the mag- 
netic tape on the entrance side and controls the 
speed of the magnetic tape on the exit side and 
thereby feedback controls the tension of the mag- 
netic tape on the exit side. 

17. A magnetic tape surface treatment apparatus 
according to claim 7, wherein the controlling means 
(1 7) makes the force of the air of the pressurized air 
means (1 5. 16) a reference and controls the speed 
of the magnetic tape on the exit side and thereby 
feedback controls the tension of the magnetic tape 
on the exit side and controls the speed of the mag- 
netic tape on the entrance side and thereby feed- 
back controls the tension of the magnetic tape on 
the entrance side. 

18. A magnetic tape surface treatment apparatus 
according to claim 7, wherein the controlling means 
(1 7) makes the force of the air of the pressurized air 
means (15, 16) a reference and controls the speed 
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of the lapping tape (9) and thereby feedback con- 
trols the tension of the magnetic tape on the 
entrance side and the tension cf the magnetic tape 
on the exit side. 

5 

19. A magnetic tape surface treatment apparatus 
according to claim 7. wherein the controlling means 
(17) makes the speed of the lapping tape (9) a ref- 
erence and controls the speed of the magnetic tape 

on the entrance side and thereby feedback controls to 
the tension of the magnetic tape on the entrance 
side and controls the speed of the magnetic tape on 
the exit side and thereby feedback controls the ten- 
sion of the magnetic tape on the exit side. 

is 

20. A magnetic tape surf-ace treatment apparatus 
according to claim 7, wherein the controlling means 
(1 7) makes the speed of the lapping tape (9) a ref- 
erence and controls the speed of the magnetic tape 

on the exit side and thereby feedback controls the 20 
tension of the magnetic tape on the exit side and 
controls the speed of the magnetic tape on the 
entrance side and thereby feedback controls the 
tension of the magnetic tape on the entrance side. 

25 

21. A magnetic tape surface treatment apparatus 
according to claim 7. wherein the controlling means 
(17) makes the speed of the lapping tape a refer- 
ence and feedback controls the tension of the mag- 
netic tape on the entrance side and the tension of 30 
the magnetic tape on the exit side. 
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